Key indicators: single-crystal X-ray study; T = 123 K; mean (C-C) = 0.009 Å; disorder in main residue; R factor = 0.068; wR factor = 0.201; data-to-parameter ratio = 14.2.
The title compound, C 34 H 32 O 6 S, is an ido-configured thioglycoside building block for heparan sulfate fragments. It contains disordered tolyl and O-benzyl groups with occupancy ratios of 0.539 (13):0.461 (13) and 0.613 (13):0.387 (13), respectively, as determined from a weakly diffracting crystal. The fused rings adopt chair conformations with the molecules packing into a three-dimensional network via C-HÁ Á ÁO and three C-HÁ Á Á interactions. The former interactions, occuring between molecules related by a twofold axis, define an R 2 2 (26) motif.
Related literature
For the synthesis, see: Barroca & Jacquinet (2000) ; Polat & Wong (2007) . For a related structure, see: Zhou et al. (2006) . For ring conformations, see: Cremer & Pople (1975) and for hydrogen-bond motifs, see: Bernstein et al. (1995) .
Experimental
Crystal data Hydrogen-bond geometry (Å , ).
Cg1, Cg2 and Cg3 are the centroids of the C2,C9-C13, C14A-C19A and C22-C27 phenyl rings, respectively. bear one or several O-sulfate substituents. Ido-configured thioglycoside building blocks 2 and 3 ( Figure 1 ) were prepared to be used in our synthesis of defined fragments of HS.
D-HÁ
The title compound (4, Figure 1 ), C 34 H 32 O 6 S, crystallizes with one independent molecule in the asymmetric unit ( Figure   2 ). For information, its systematic name is benzoic acid 8-benzyloxy-2-phenyl-6-p-tolylsulfanyl -hexahydro-pyrano[3,2- The determined absolute configuration with C1(R), C4(S), C5(R), C6(S), C7(R) & C8(R) confirms the expected stereochemistry and is different from the diacetate derivative (XAZLUG) with configurations R,R,S,S,R,S respectively (Zhou et al., 2006) . The fused rings adopt chair configurations: for O1,C1-C5 the puckering amplitude Q is 0.559 (6) Å, θ 166.6 (6)°a nd φ 243 (3)° while for O5, C4-C8 the corresponding values are 0.525 (6) Å, 13.9 (7)° and 333 (3)° (Cremer & Pople, 1975) .
The molecules pack into a three dimensional network using C-H···O and C-H···π interactions (Table 1) Table 1 are the centroids of phenyl rings (C2,C9-C13), (C14A-C19A) and (C22-C27) respectively. The related diacetate (XUGLAG) packing was reported as two dimensional sheets via C-H···O interactions, but these sheets are interconnected via at least one C-H···π interaction.
Experimental
(see Figure 1 ) p-Tolyl 2-O-benzoyl-3-O-benzyl-4,6-O-benzyl idene-1-thio-a-L-idopyranoside (4) was prepared in 4 steps from the known 1,2,4,6-Tetra-O-benzoyl-3-O-benzyl-β-L-idopyranoside (Barroca & Jacquinet, 2000) . The starting tetrabenzoate (7.45 g, 10.85 mmol) was dissolved in (CH 2 Cl 2 , hereafter DCM)(50 ml) and treated with thiocresol (2 g, 16.27 mmol) in the presence of boron trifluoride etherate (0.534 ml, 4.34 mmol) at room temperature for 4 h. The solution was diluted with DCM, washed with water and sat. NaHCO 3 solution, dried and concentrated. Chromatography (1 ml, 6.66 mmol, 2.5 eq.) followed by a catalytic amount (40 mg) of p-toluenesulfonic acid. After 1 h at 60°C the solvents were removed in vacuo and the residue was purified by flash chromatography on silica gel to give the benzylidene-derivative (3)(1.1 g, 2.37 mmol) in 89% yield as a white foam. The benzylidene-derivative (3, 1 g, 2.15 mmol) was dissolved in a mixture of dry DCM (10 ml) and dry pyridine (10 ml) and cooled to 0°C. Treatment with benzoyl chloride (0.625 ml, 5.38 mmol) at 0°C rising to room temperature for 12 h was followed by an aqueous work-up. The solution was diluted with DCM, washed with water and sat. NaHCO 3 solution, dried and concentrated. Chromatography (EtOAc: hexanes 1: 4) furnished the benzoate (4, 1.2 g, 2.11 mmol) in 98% yield as a white foam. Compound 4 (100 mg) was dissolved in a hot mixture of EtOAc: hexanes (1:10), and the solution was allowed to cool down slowly. Single crystals were collected and dried in vacuo. 4, 51.7, 60.9, 68.3, 70.3, 71.5, 72.8, 73.6, 73.7, 77.0, 77.5, 77.9, 86.7, 101.4, 126.8, 127.6, 128.3, 128.4, 128.6, 128.9, 129.2, 129.9, 130.1, 130.6, 130.9, 131.1, 131.4, 133.2, 133.4, 133.9, 137.5, 137.7, 138.3, 166 The benzoate (4) was converted to the known compound p-tolyl 
Refinement
The methyl H atoms were constrained to an ideal geometry (C-H = 0.98 Å) with U iso (H) = 1.5U eq (C), but were allowed to rotate freely about the adjacent C-C bonds. Hydrogen H31B was fixed in a calculated position in the last cycles of refinement. All other H atoms were placed in geometrically idealized positions and constrained to ride on their parent atoms with C-H distances of 0.95 (aromatic), 1.00 (tertiary) or 0.99 (methylene) Å with U iso (H) = 1.2U eq (C,N). A total of 116 reflections at high theta with negative intensities were clearly outliers (Delta/sigw > 3.5) and were removed from the refinement. One low angle reflection (10,0,0) was also removed as an outlier. A total of 82 reflections out of the 2878 expected within θ 67.7° are therefore not reported. The crystals were poor diffractors but sufficient data was obtained to solve the structure, confirming the absolute configuration.
Figures Fig. 1 . Chemical synthesis steps to the title compound (see text). Table 1 ). All contact atoms are in ball mode with other H atoms omitted for clarity. Symmetry operations:
Crystal data
Monoclinic, C2 Cu Kα radiation, λ = 1.54178 Å Hall symbol: C 2y
Cell parameters from 1721 reflections a = 19.296 (4) Å θ = 6.5-66.9°b (11) 120.4 (6) O6B-C28B-H28C 107.5 C13-C12-H12 119.8 C29B-C28B-H28C 107.5 C11-C12-H12 119.8 O6B-C28B-H28D 107.5 C12-C13-C2 120.2 (6) C29B-C28B-H28D 107.5 C12-C13-H13 119.9 H28C-C28B-H28D 107.0 C2-C13-H13 119.9 C30B-C29B-C34B 118 (2) C28A-O6A-C8 114.9 (8) C30B-C29B-C28B 121 (2) C19A-C14A-C15 120.8 (10) C34B-C29B-C28B 120.6 (18) C19A-C14A-S1
121.8 (9) C29B-C30B-C31B 126 (2) C15-C14A-S1
116.9 (8) C29B-C30B-H30B 117.0 C16-C15-C14A 117.1 (7) C31B-C30B-H30B 117.0 C16-C15-H15 121.5 C32B-C31B-C30B 116.3 (19) C14A-C15-H15 121.5 C32B-C31B-H31B 112 (2) C15-C16-C17A 121.0 (7) C30B-C31B-H31B 132 (2) C15-C16-H16 119.5 C33B-C32B-C31B 121 (2) C17A-C16-H16 119.5 C33B-C32B-H32B 119.6 C18A-C17A-C20A 122.2 (12) C31B-C32B-H32B 119.6 C18A-C17A-C16 117.4 (11) C32B-C33B-C34B 121.7 (17) C20A-C17A-C16 120.4 (11) C32B-C33B-H33B 119.1
